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[Verifications niade by Assistant Professor C. F. Marvin, assisted by Mr. H. 
E. \ViIlimns, chief clerk of the Forecast Division.] 

FORECASTS FOR 84 HOURS IN ADVANCE. 
The h recasts for districts east of the Rocky Mountaius for 

April, 1891, mere made by Captain James Alleu, Signal Corps, 
and those for the Pacific coast dist,ricts were made at Sau 
Francisco, Cal., by BdLientenaut John P. Finley, 19th Inf:ctit8ry. 

Percentuges of forecasfs verified, dpri l ,  1891. 

States. 

............................... .......................... 79.5 Maine 
New Hampshire 82.3 
Vermont.. .......................... ...................... 83.2 ...................... ............................. 80.5 
Rhode Island 
Connecticut.. 78.7 Lower Michigan.. Eastern New York .................. u per Michigan .................... 82.5 
Western New York .................. gt:: Eastern Pennsylvania .............. 
Delaware ........................... s3.7 Nebraska ........................... 87.2 

Marvland .............. 86. I Missouri .......................... 
Virginia. ........................... S6.3 North Dakota ...................... 79.0 

Eastern Florida .................... 62.5 1 Oreuo!i* 78. 9 
Western Florida .................... 86.9 Waghington'.. ..................... 81.5 

.................... 

States. 

............................... 

....................... ............................. ....................... .................. 
%:: 1 d s c o n s i n  .......................... 
G.7  1 1  Minnesota .......................... 

Western Pennsylvania.. ............ 86.3 lows ................................ ;;:; ....................... ............................. New Jersey.. 88. I lisnsas 

Dishict of Columbia.. 66.5 Colorada.. 

North Carolina 79.0 Youth Dakotu 79.3 
SouthCarolina 85.0 Southern California' .............. 92.7 
Georgia.. ........................... S3.X Northern California'. 86.7 

........................... ........................... 
..................... ....................... ...................... . ............... 

............................ 
Alabama ............................ i::: ~ Eydements: Weather ............... ........................ ......................... Mississippi Teniperaturet.. ....... ;::; 
Arkansas ........................... 76.S temperature combined$. .......... 6z.S 
Tennessee .......................... 76.5 

Louisiana.. S1.0 
Texas.  .............................. 81.0  ' Monthly percentuge of weather and 

about 60° azimuth, and consisting of a diffused white light rest- 
ing upon a dark bank of clouds, was observed in the north at 9.55 
p. m. At 10.15 p. m. the display became more active and several 
broad streamers shot upward toward the zenith, and the color 
at the base changed to au orauqe shade. '' Merry daucers " 
were observed at  10.40 p. m. ; the aurora began to fide at 11.15 
p. m.; and it disappeared at  midnight. 

Sault de Ste. Marie, Mich., 8th : an aurora consist,ing of a 
bright yellow arch, estending from w. to ne. and resting on a 
dark segment, was observed 8.15 p. m. The arch extended to 
aboiit 20° altitude, with bright streamers; it attaiued its 
niasimum brilliancy about 10.35 p. m. ; and disappeared about 
11.05 p. m. 

Thunder-storms were reported as follows : ea,st of the Rocky 
Mountains thunder-storms were reported in the greatest uiim- 
ber of states, 30, on the 18th; in 20 to 35 on the 15th, lCith, 
17th, 21st, aud 2Pd; in 15 to 19 on the 9th, loth, 14t8h, 19th, 
40th, and 33cl; iu 10 to 14 on the ls t ,  Sth, l l th ,  12th, 13th, 

0 THUNDER-STORMS. 

and 3d days in advance. These are optioual with the fore- 
cast official, and are only made when clearly in the public 
interest, aud cover, iu a'l1 cases, considerable areas of country, 
and are not confiued to localities. 

Perceiitnge,s of verifications made for second day in advance. 
Number of preclictious made: weather, 214; t,emperature, 115. 
Percentages of verifications : meather, 93.8; temperature, 87; 
weather and t,emperature combined, 92.0. 

QIND SIGNALS FOR APRIL, 1891. 
Statement showiug percentages of justificstions of wind 

signals for t.he mouth of April, 1891. 

53, partly, 7 ;  justified as to direction, 89. Of the signals 
Ordered, 78 were caut.iou,zry, Of Which 44 were wholly and 4 
partlyjustified; and 13 were storm signals, of which 9 were 
wholly and 3 part'ly justified. 28 signals were ordered for 
eL9sterly winds, of' which 96 were justified, and 63 were 
ordered for westerly winds, all of which were justified. Per- 
Celltag6 Of jllStifiC~tiOUS, 67.0. 

Wind sip&ak-(Orde.rec11ered by Captain James Allen).-Total 
Qirnber of signals orderetl, 91; just.ifiec1 as to velocity, wholly, 

TEMPERATURE-FALL WARNINGS, 
[Ordered by Assistant Professor T. Russell.] 

Number of warnings issued, 16 ; justified 6. Percentage of 
NO Cold-waVe SigndS were ordered during jiIst,ifiCatiOnS, 37.5. 

the  month. 
Percentayes qt' ,iwifications of weather c o d  temperat.ure signals reported by 

directors of the various-State Ireather A'eraices.for April, 1891. 

aud 30th; iu 5 to 9 on the 9~1, 7th, 38th, and 29th; and in 
1 to 4 on the 3d to Gth and 35th to 97th. There mas no date 
for which thuucler-Rtorms were not reported east of the Rocky 
Mountains. 

East of the Rocky Mountains thuuder-storms were reported 
on the greatest uiimber of' dates, 33, in Mich. ; on 21 in Tex. ; 
on 15 to 90 in Ark., Fla., Ill., Iowa, Eans., Mo., and N. C.; on 
10 to 14 in Iud., Minn., Miss., Nebr., N. J., Ohio, Pa., 8. Dak., 
and Teuu.; on 5 to 9 in Ala., Conn., Ga., Ky., La., Md., Mass., 
N. Y., S. C., Va., Okla. T., aud Wis.; and on 1 to 4 in Del., 
D. C., Me., Mont., N. H., N. Dak., R. I., Vt., and W. Va. 
West of the Rocky Mountains thunder-storms were reported 
in Ariz. on the 16Lh and 27th; in Cd. on the 6th, 7th, 13th, 
aud 94t'h; in Colo. ou the 14th, 18th to 20th, and 2Gth to 28th ; 
iu Idaho ou t8he 16th; iu Nev. on the l l th ,  lGth, and 18th; in 
N. Mex. ou the Gth, 97th, 39th, and 30th; in Oregon on the 
7th, 15th, lCith, and 93~1; in Utah ou the 15th to 30th, and 28th; 
in Wyo. on the 19th and 15th. In  Was%. no thunder-storms 
mere reported. 

-~ 
'In determining the month1 percentwe of weather and temperature combined, the 

Pacific coast states are not i n c h e d .  t The forecasts of ten1 erature in districts east 
of the Rocky Mountains for April, 1891, were made with regrence to the Inarimurn 
temperature alone; that is. a iediction of warmer or cooler indicated that the maxi- 
mum temperature of the day l e s i  nated would be higher or lower than the maximum 

temperatur 

of the previous day. t The nionthqy percentage of weuther and temperature combined 
i s  det.ermined by multiplying the,percentage of weather by 6, and the perceqtage of 

y 4, and dividing their 8nm by IO. 

G O R E G A S T S  FOR 48 HOURS I N  ADVANCE. 
Appreciating the great importnice that long time preclic- 

tions possess for the generitl pliblic the Chief Signal Officer has 

- - .  

i d :  i z E 6  * States. c1 a* St.ntes. - - 
2 $3 
$ 3  s - _ _ ~ -  

Illinois ...................... S7 71 Nebraska ................... Y 
Indiana ...................... Sg 91 New Jersey ................. 87 ...ip,. .................... 68 93 New Pork .................. 

and South Dakota.... .................... ................... ........................ ............... .................... Minnesota 
Missouri Pennsylvania 

The following extracts and summaries are republished from reports for April, 1891, of t h e  directors of the various 
state weather services : 
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a ALABAMA. 
Tcmperature.--Xlaximum, 92, at  Wiggins, 29th; minimum, 92, at Valley 

Head, 5th and 6th; greatest monthly range, 66, at  \'alley Head; least nionthlg 
ran e, 38, at  Union Springs. 

&ecipitatim.-Greatest monthly, 3.69, at  Double Springs; least monthly, 
0.83, at Bessemer. 

Wid-Prevailing direction, south.-Prof. P. H. Mell, Auburn, director; 
J. M. Q t i ~ ~ l e ~ ,  Private, Signal Corps, assistant. b ARKANSAS. 

Temperature.-The mean was 0.2 ahJVe the normal; masimum, 93, at Lead 
Hill, 30th; minimum, 22, at Fayetteville, 5th; reatest monthly range, 65, at 
Lead Hill; lea& mouthly range, 36, at  El Dorafo. 

A.ceipitation.-The average was 1.87 below the normal; greatest monthly, 
4.90, at Ozone; least monthly, 0.41, at  Devall's Bluff. 

Wind.-Prevailing'direction, s&ith.-N. F. Locke, Comniissioner oj' Agri. 
culture, Little Rock, director; F. H. Clarke, Sergeant, Signal Corps, as. 
sistant. 6 COLORADO. 

Temperalure.-Masimum, 92, at  Lamar, %th, and at Las Animas, 29th 
minimum, -35, at  Breckenridge, 2d; greatest monthly range, 103, at Breck 
enridge; least monthly range, 32, at Climax. 

Precipitation.-The average was generally below the normal ; greates! 
monthly, 4.81, at  Leslie; least monthly, trace, at  Watervale and Aroya. 

Wind.-Prevailing direction, northwest.- Tp. S. Hiller, Sergeaid, Sigtiai 
Corps, Detiver, msistant. 

J years Telnperature.-The mean was 2.@ above the normal of the last IF 
maximum, 90, at Flora, "1st; minimum, li, at  Aurora, 5th. 

Preeiyitation.-The average was 0.02 below the normal vf the last 16 years 
greatest monthly, 5.06, at  Keokuk, Iowa; least monthly. 1.35, at hIartinsville. 

Witrd.--Prevailing direction, northwest.-John Craig, Sergeant, S i p a ,  
Corps, SprinSfield. i n  charg 

4 ILLINOIS* 

INDIANA. 
Temperature.-~~asimum, 90, at Hontinghurgh, 21st and 29d; minimuni. 

19: at Delphi, 3d; greatest monthly range, 67, at  Rockville; least mnnthl) 
range, 51, at Columbia City. 

Precipitation.-Greatest monthly, 5.25. a t  Iluntingborgh; least monthly. 
0.15, atprincetun. 

Wind.-. Prevailing directiou, northeast.-Prof. H. A. Htiston, La Fayette. 
director; C. F. R. Vappenhans, Sergeant, Signal Corps, assistant. 

IOWA WXATHER AND CROP SERVICE. 

Webste; City. 

G. M. Chappel, Observer, Sigitul Service, assistant. 
WiPilid.--Prevailing direction, northwest.-J. R. Sage, Des Nuines, director 

_ -  
KANSAS. 

Temperature.-Maximum, bl, at Eureka Ranch, 29th; minimum, 13, a 
Eureka Ranch, 4th; greatest monthly range, 8S, at Eureka Ranch; leas 
monthly range, 55, at, Morse. 

&xipitation.-Greatest monthly. 6.76, at  Marmaton; least monthly, 0.95 
at Macksville. 

director ; T. R. Jennings, Sergeant, Signal Corps, assistant. 
Wilid.--Prevailing direction, southeast.-Prof. J. T. Lovewell. Topeka 

4 KENTUCKY. 
Temperature.-The mean was about 2.0 above the normal; maximum, 92 

at  Frankfort, l i t h ;  minimum, 24, at  Middlesborough, 6th; greatest munthl! 
ran e, 66, at  Frankfort; least monthly range, 53, at Canton. 

fi.ecipitation.-l'he average was about 3.00 below the normal; greates 
monthly, 3.70, at  Canton; least mouthly, 1.66, at  Mount Sterling. 

Wind.-Prevailing direction, .sonth.--l)r. E. A.  Grant, Loirisville, director 
&ank Burke, Sergeant, Si a1 Corps, assistant. 

Te~pera~irre.-Ma+im~ini, 90, at Liberty Hill, 30th, at Cheueyrille, 20th 
26th, and Z t h ,  at  Plaquemine. %ith,  2%h, and SOth, aud at Jeanerette, '79th 
niinimum, 25, at Plaqueniine. 5th and 6th: a est miinthly range. 65, a 
Plaquemine; least monthly range, 37, at Port  %id:. 

fiecipitalion.-The average was 3.86 below the normal; greatest monthly 
5.09, at Davis; least monthly, 0.00, at  dackson Barracks and Hnnnia. 

Wind.-Prevailing direction, south.-George E. Hunt,  Sergeant, Signa 
c-3, New Orleans, in chorge. 

MICHIGAN. 
Temperatnre.-The m e a h a s  2.7 above the normal; masiiunni, 87, a 

Marquette, 26th; minimum, I ,  a t  Gaylord, 5th; greatest monthly range, 79 
at Crystal Falls; least mouthly range, 48, at Ball Mountain. 

fi&pitation.-The average was 0.30 below the normal; greatest monthly 
8.66, at Saint Ignace; least monthly, 0.35, a t  Crystal Falls. 

Ti LOUISIANA. 

Wind.-Prevailing direction. southwest.-AT. B. Coirger, Sergeant, Signal 

Ternpernfwe.-The mean the normal; maximum, 90, 

Corps, Lansing, tliiector. 

at hlonteriileo, 2!th; minimum, 0 (zero), at  Leech Lake and Pine River 
Dam, 4th; greatest monthly range, 83, at  Crookston and Leech Lake; least. 
nionthly range, 62, at Farmington. 

Precipitation.-The average was about normal; greatest monthly, 3.40, at  
Saint Charles; least monthly, 0.94, at  Leech Lake. 

Wind.-Prevailing direction, uorthwest-John Heiecdy, Sergeant, Signal 
Corps, Niit neapolis, in chargr. 

MISSISSIPPI. 
Tentperatwe.-The mean was 0.3 below the noriiial; maximum, 93, at 

Tiidru.  20th and 27th; minimum, 25, at Louisville, 5th, ancl at  Vaiden, 6th; 
Ke3te.t ninnthly range, f;8, at Vaiden; least monthly range, 40, at Bay Saint 

Precipitation.-The average was 2.99 below the normal; greatest monthly, 
5.0!1, at Water Valley; least monthlq, 1.18, at  Pontotoc.-I?. B. Rcltom, Sig- 
nal Corps, Uniaersity, director. 

0 1 1 1 ~ .  

Q M1ssOUR1* Teniperatrire.-The mean mas about 1.5 above the normal; niasirnunr, 88, 
at Oah Ridge, 19th. an11 at Liberty, 9tith; niininiiirn 15, at  Adrian. 4th; 
greatest monthly range, 69, at Adrian; least monthly range, 46, at Hermann. 

Precipitation.-The average was 0.75 above the normal; greatest monthly, 
9.50, at  A u h i ;  least monthly, 1.10, at New Haven.--Lei~i Chiebbuck, Secre- 
tary of State BUWJ t$ dgricidture. Colnn~bia, director; A. L. NcRae, Ser- 
geant, Signal Curlis, assistctnt. 

NEBRASKA. 
T~ni~~eic~tic~~r.--I\lasimn1ii':Y6, at hfinden; niiiiiniuni, 10. at Long Pine. 
Precipifatio1a.-Ort.atest monthly, 6.08, at Oakclale; least mouthly, 1.1@, 

at  West Point.-Prof. Goodwin D. Sioezey, Crefe. tlirecfor; G. A. Lovelaiid, 
Sergeant, S i g t i a l  Corps, assistant. 

3 ,  

-',NEVADA. 
The characteridcs of the hionth were the cciol weather aircl the great 

amonnt ~~fp-ecil)i tatio~i.  
Tei~rprrafrrre.-The mean wah 3.0 below the normal; maximum, 88, at 

Ynunt'q Ranch, 2sth i t n i l  .:Oth; mininrum. 5,  at El!, 8th; greateat nionthlp 
range. 74, at Pioche; least nionthly range, 46, at Mill ('it\-. 

Yi.ecii)itatiutt.-Tli~ average was 0.70 above the normal ; greatest monthly, 
2.73, at Palmetto; least motithl!, 0.51, at  Pinche. 

Ili'nci.-Pre\ailing direction, nurth.--A.qf. Charles lP. Friend, Carson 
G'it!/, tliiwtnr : I ) .  6'. (+rrcrtoii~. Corporal. Sigtial C'orys, assistant. 

NEW ENGLAND METEOROLOGICAL SOCIETY. 
Tent&rtre.-~1ie mean was 2.5 almr e t4e nornial; mauinium, 84, a t  

Lawrencr. '37th: ~niniti~uni, 2, at West 3Iil:ui. 1;th; greateit ntonthly range, 74, 
at Berlin Mills nnrl West Milan; least ninnthly range. tX9 at Eastport. 

A.ecipifatio,c.-?'lie a i  erage was U.42 below the normal; greatest monthly, 
5.05. at New Hartfi)rd; Imst m n n t h l ~ ,  1.19. at Block Ihlanal. 

Wind.-Prevailiiig direction. northwe+t.-Prof. Williasr H. Niles, Boston, 
Mnss.. president: Prqf: M-iihdow Vptoii, Prorideme, R. I., secretary; J. 
Wnrreia Sniifh, Pricrrte. S i p r d  Cbrps, rwsistnnt. 

Tenipernt?rre.-The normal; niaximnm, 88, at 
Caniden. 15th; minimiinn, 20, at Dover. 7th. at  Tenafly, 7th and 9th, and at 
Hanober and Bllaire, 8th ; greatest monthly range, 66, at Tenafly ; least 
monthly range, 48, at  Newark. 

Precipitntion.--The average was 1.28 below the normal; greatest monthly, 
:{.SO, at Si,uth Orange; least monthly, 1.39, at 1,anibertville. 

~~~i t~d . -Pre~ ,a i l i i ig  direction, northwest.-E. R'. NcGanii, Sergeant, Sig- 
nal Corps, New Bncnswick. i n  charge. 

NEW PORK. 
Tet~i~'ernture.-hIasimii~ 86, at  Geneva, 30th; nh in ium,  7, at  Number 

Four, 16th; greated monthly range, 71, at II'edgenood; least monthly range, 
44, at Plattsborgh Barracks. 

A.eeipifnfion.-C;reatest iuonthly, 4 . 3 ,  at hhlvne; least monthly, 0.66, at 
Dunkirk. 

Wind.-Prevailin direction. northwest. -Prof. E. -4. Fuertes, Dean of 
the College qf Civil l%gineerin,q, Cornell Enirersity, Ithucu, director ; K .  N. 
Hwdiitge, Private, Siglrul Corps. assistant. 

NORTH CAROLINA. 
ther dry ancl geuerally unfarorahle for crops. 

Temperntwe.-The niean was 1.2 above the normal; maximum, 89, at  Ril-  
leyton, l i t h ,  and at  Southern Pines, 20th; minimum, 20, at Franklin, 5th; great- 
edt monthly range, 68, at  Franklin; least monthly range, 46, at IVilmington. 

A.ecipifation.-The average was 1.78 below the normal; greatest monthly, 
4.80. at Littleton; least monthly, 1.10, at Franklin. 

Find.-Prevailing direction, south.-Dr. Herbert B. Battle, Raleigh, direc- 
tor; C. F. von Herrmann, Sergeaid, Signal Corps. assistant. 

8 NORTH AND SOUTH DAKOTA. 
Temperature.-The mean was about 6.0 above the normal; maximum, 102, 
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Ins . 1~ Cali,or.nin-Cont'd. 
1.94 Benicia Bnrracks . . 
3.94 Berendon .......... 
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at Oelrichs. S . Dak., 28th; minimum. 4. at Napoleon. N . Dak., 3d; greatest 
range. 90. at  Oelrichs. S . Dak . . least monthly range. 59. at  De [::::8: Dak . 

Recipitation.-The average was about normal ; greatest monthly. 4.26. at 
Alexandria. S . Ditk . . least monthly. 1.68, at  Wild Rice. N . Dak . 

Wind.-Prevailing direction. northwest.-S. W . Glenn. Sergeaut. Signal 
Corps. Huroii. S . Dak . I i 7 c  charge . 

0 O R E G O N  . 
Temperature.-The mean was 0.3 below the normal; maximum. 83. at 

Grant's Pass. 30th; minimum. 14. at  Joseph and Beulah. 1st . 
Precipitation.-The average was @.M above the normal; greatest monthly. 

11.35, at  Bandon; least monthly. @.0l. at The IJalles . 
Wind.-Prevailing direction. southwest.-Hon. H . E . Hayes. Master Sfate  

Grange. 0su.ego. director; B . S . Pagaglie. Sergeant. Si.ana1 Corps . assisfont . 
Temperatwe.-The mean was 3.0 above the normal; maximum. 87. at ('a- 

lisle. 30th. and at  Lewisburgh. 27th; niiiiimiim. l l .  at  Greenvillt .. 5tb; great- 
est monthly range. 68. at Greenville and [Tniontown; least uionthl) range . 5.3. 
at Philadelphia . 

Precipitation.-The average was about 0.75 below the normal; greatest 
monthly. 3.54, at (&-ardviIle: least monthly. 1.12, at ivellsiJorungh . 

Wind-Prevailing direction . northwest.- U d e r  diredion of the Franklin 
Institute. Philadelphia; T . F . Tournsend. observer. Sigiinl Sewice. assistant . 

  PENNSYLVANIA. 
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